Inhibitors of cholesterol biosynthesis. 1. 3,5-Dihydroxy-7-(N-imidazolyl)-6-heptenoates and -heptanoates, a novel series of HMG-CoA reductase inhibitors.
3,5-Dihydroxy-7-(N-imidazolyl)heptanoates 4 and the corresponding heptenoates 5 were synthesized as novel classes of potent HMG-CoA reductase (HMGR) inhibitors in which members of the latter series possess enzyme inhibitory activity greater than that of lovastatin 1 and pravastatin 2. Structure-activity studies show that the 7-(N-imidazolyl)heptenoates 5 are more active than the corresponding heptanoates 4. For both imidazolyl series, the 4-fluorophenyl group is preferred at C-5, and a broad range of aryl substituents which promote widely different lipophilicities is tolerated at C-4. While the CF3 group is preferred at C-2 in the heptanoate series, the 2-(1-methylethyl) substituent is optimal in the heptenoate series. The 2-(1-methylethyl) and 5-(4-fluorophenyl) groups can be interchanged in the latter series as exemplified by 5ab. Enzyme inhibitory activity resides principally in the 3R,5S series. These potent HMGR inhibitory activities by members of the heptenoate series translated well into whole cell activities in HepG2 cells. X-ray crystallographic studies on the active enantiomer 28 reveal noncoplanarity of the heptenoate C-C double bond with the imidazole ring; this finding provides an explanation for the high acid stability of the heptenoate series.